Peptidoglycan recognition by the Drosophila Imd pathway.
The structural requirements for recognition of peptidoglycan (PGN) by PGRP-LC and activation of the Drosophila IMD pathway are not yet clear. In order to examine this question more carefully, the activity of peptidoglycan from different types of bacteria was compared in cell-based and whole animal assays. Drosophila S2* cells, but not adult flies, responded to Lys-type Micrococcus luteus PGN, but with significantly less potency compared to Dap-type Escherichia coli PGN, while intact Lys-type PGN from Staphylococcus aureus was inactive. After treatment with lysostaphin, which digests the cross-bridging peptides, S. aureus PGN weakly stimulated the IMD pathway, similar to M. luteus PGN. Further digestion with mutanolysin, which creates monomeric PGN fragments, abolished the activity of S. aureus PGN. On the other hand, monomeric E. coli PGN, generated by mutanolysin digestion, was still active but required different isoforms of PGRP-LC for recognition. Polymeric PGN required only PGRP-LCx, while monomeric E. coli PGN required both the PGRP-LCa and PGRP-LCx isoforms. These results suggest that the recognition by PGRP-LCx alone requires polymeric PGN, and that polymeric Dap-type PGN is a more potent PGRP-LCx agonist, compared to Lys-type PGN. These results also suggest that the heteromeric PGRP-LCa/LCx receptor complex recognizes monomeric Dap-type, but not Lys-type, PGN.